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INTRODUCTION
Gastrectomy is widely used as an effective curative treatment modality in patients with gastric cancer. In Japan, the rate of diagnosis of gastric cancer at an early stage has been increasing [1] , and with the consequent improvement of the treatment results, greater attention is being paid to the postoperative quality of life (QOL) of patients who underwent gas trectomy. Various clinical problems may occur after gastrectomy, including various abdominal and systemic symptoms, restriction of food intake, weight loss, decrease in physical activity, etc., which can interfere with the QOL of gastrectomized patients. Thus, there is need to prevent and manage these sequelae after
METHODS
The postgastrectomy syndrome assessment scale (PGSAS)-45 was designed to assess the severity of symptoms, the living status and the QOL of gastrectomized patients. It consists of 45 items, of which 22 are original items while 23 were retrieved from the SF-8 and Gastrointestinal Symptoms Rating Scale questionnaires with permission. A nationwide surveillance study to validate PGSAS was conducted and 2368 gastric cancer patients who underwent various types of gastrectomy at 52 medical institutions were enrolled. Of these, 1777 patients who underwent total gastrectomy (TG) reconstructed with Roux-Y (n = 393), distal gastrectomy (DG) reconstructed with Billroth-I (n = 909), or DG reconstructed with Roux-Y (n = 475) were evaluated in the current study. The influence of the type of gastrectomy and other clinical factors such as age, sex, duration after surgery, the symptom severity, the degree of weight loss, dietary intake, and the ability for working on the postoperative QOL (i.e. , dissatisfaction for daily life subscale, physical component summary and mental component summary of the SF-8) were examined by multiple regression analysis (MRA). In addition, importance of various symptoms such as esophageal reflux, abdominal pain, meal-related distress, indigestion, diarrhea, constipation and dumping on the postoperative living status and QOL were also appraised by MRA.
RESULTS
The postoperative QOL were significantly deteriorated in patients who underwent TG compared to those after DG. However, the extent of gastrectomy was not an influential factor on patients' QOL when adjusted by the MRA. Among various clinical factors, the symptom severity, ability for working, and necessity for additional meals were the most influential factors gastrectomy, collectively labeled as postgastrectomy syndrome (PGS) [27] . Until date, the influence of the type of gastrectomy on the risk of development of PGS has been mainly investigated [823] . Multiple studies have reported a greater deterioration of the QOL after total gastrectomy (TG) than distal gastrectomy (DG) [8, 10, 13, 18, 19] , and it is thought that the more extensive the resection of the stomach, the greater the severity of PGS [11] . On the other hand, functionpreserving gastrectomy, in which the extent of gastrectomy is reduced, such as pylorus preserving gastrectomy (PPG) [9, 11, 16, 17, 23] and proximal gastrectomy [20] , is often used for treating early gastric cancer and has been reported to be useful to improve the QOL of patients after surgery. Thus, improvement in the gastrectomy procedures is recognized as one of the reliable means to reduce the risk of development of PGS. However, at least at present, it is difficult to eliminate PGS completely only by improving the gastrectomy procedures.
It has been observed that there are considerable individual differences in the postoperative QOL among patients who underwent the same type of gastrectomy; therefore, it appears likely that clinical factors other than the type of gastrectomy may also significantly influence the postoperative QOL, although not much information on this is available yet. Therefore, it seems important to identify undiscovered clinical factors which might affect the postoperative QOL of patients who underwent gastrectomy, besides the type of gastrectomy performed, in order to obtain a deeper understanding of PGS and to develop effective methods of prevention and management. Various symptoms are known to develop after gastrectomy, which cause much discomfort to the patients and place a burden on their lives. Although the degree of influence of these symptoms on the patients' daily lives and QOL appears to differ depending on the nature of symptoms, the differences in the influences of each symptom on the patients' daily lives and QOL have not yet been clarified. Therefore, this study was conducted to clarify these issues in the patients who underwent gastrectomy.
MATERIALS AND METHODS

Patients
Fiftytwo institutions participated in this study. Patient eligibility criteria were: (1) diagnosis of pathologically confirmed stage IA or IB gastric cancer; (2) first-time gastrectomy status; (3) age ≥ 20 and ≤ 75 years; (4) no history of chemotherapy; (5) no recurrence or distant metastasis indicated; (6) gastrectomy con ducted one or more years prior to enrollment date; (7) performance status ≤ 1 on the Eastern Cooperative Oncology Group scale; (8) full capacity to understand and respond to the questionnaire; (9) no history of other diseases or surgeries which might influence responses to the questionnaire; (10) no presence of organ failure or mental illness; and (11) written informed consent. Patients with dual malignancy or concomitant resection of other organs (with co resection equivalent to cholecystectomy being the exception) were excluded.
QOL assessment
The Postgastrectomy Syndrome Assessment Scale (PGSAS)45 [24] is a newly developed, multidimensional quality of life questionnaire (QLQ) based on the 8item shortform health survey (SF8) [25] and the Gastrointestinal Symptom Rating Scale (GSRS) [26] . The PGSAS45 questionnaire consists of a total of 45 questions (Table 1) , with eight items from the SF8, 15 items from the GSRS, and 22 clinicallyimportant items selected by the Japan Postgastrectomy Syndrome Working Party (JPGSWP) ( Table 2 ). The PGSAS45 questionnaire (Table 1) includes 23 items pertaining to postoperative symptoms (items 933), including 15 items from the GSRS and 8 newly selected items. In addition, 12 questionnaire items pertaining to dietary intake (8 items), work (1 item), and level of satisfaction with daily life (3 items) were selected. Twentythree symptom items were clustered into seven symptom subscales (SS), i.e., the esophageal reflux SS, abdominal pain SS, mealrelated distress SS, indigestion SS, diarrhea SS, constipation SS, and dumping SS by factor analysis. Details of the PGSAS45 have been reported previously [24] .
Study methods
This study utilized continuous sampling from a central registration system for participant enrollment. The questionnaire was distributed to all eligible patients as they presented to participating clinics. After completing the questionnaire, patients were instructed to return forms to the data center. All QOL data from questionnaires were matched with individual patient data collected via case report forms. This study was registered with the University Hospital Medical Information Network's Clinical Trials Registry (UMIN CTR; registration number 000002116). This study was approved by local ethics committees at each institution. Written informed consent was obtained from all enrolled patients. Of the 2922 patients who were handed the questionnaire sheets between July 2009 and December 2010, 2520 (86%) responded and 2368 were confirmed to be eligible for the study (Figure 1 ). Of these, data from 1777 patients who underwent either TG or DG were used in the current study.
Statistical analysis
In comparing patients' characteristics, living status and QOLs after TG and DG, statistical methods included the t test and χ 2 test. The effects of various clinical factors such as type of gastrectomy as well as age, sex, postoperative period, the severity of symptoms, the degree of body weight loss, the necessity for additional summary (PCS)", and "mental component summary (MCS)"; which represent the QOL were significantly worse in the TG group than in the DG group. Calcu lation of Cohen's d effect sizes indicated that there were moderate differences in the influences of "change in body weight", "necessity for additional meals" and "dissatisfaction for daily life SS", and slight differences in the influence of "symptoms" and "ability for working" between the TG and DG groups. On the other hand, although there were statistically significant differences in the influence of "PCS" and "MCS" between the two groups, the Cohen's d effect sizes were very small (< 0.2), indicating the absence of any clinically meaningful differences ( Table 3) .
Influence of the type of gastrectomy and various other clinical factors on the postoperative QOL of gastrectomy patients
MRA using the type of gastrectomy, patient's chara cteristics, symptom and living status as predictor variables was performed to assess the influence of each factor on the three integrated outcome measures for the QOL domain. "Symptoms" and "ability for working" significantly affected on all the QOL outcome measures, with medium effect sizes (β ≥ 0.3). In addition, "necessity for additional meals" significantly affected on the "dissatisfaction for daily life SS" with a small effect size (β ≥ 0.1). "Age" marginally affected on the "dissatisfaction for daily life SS" and "MCS" with β = 0.09. On the other hand, "type of gastrectomy", "sex", "postoperative period" and "change in body weight" had an effect size of β < 0.09 on all the QOL outcome measures, while some clinical factors had a food and the ability for working on the patients' QOL were investigated by multiple regression analysis (MRA). Moreover, the impact of seven symptom SS on the living status and QOL of patients after gastrectomy were examined by MRA. The values of P < 0.05 were considered significant. To evaluate effect sizes, Cohen's d, standardization coefficient of regression (β ) and coefficient of determination (R 
RESULTS
Comparison of patients' characteristics, living status and QOL between TG and DG
Of the 1777 patients treated by gastrectomy who were included in this study, 393 underwent TG and 1384 underwent DG (B-I method in 909 patients and RouxenY method in 475 patients). Comparison between the patients who underwent TG (TG group) and those who underwent DG (DG group) revealed that while the mean "age" was significantly higher in the TG group, there were no significant differences in the "sex" distribution and "postoperative period" between the two groups. "Symptoms", three evaluation items; "change in body weight", "necessity for additional meals", and "ability for working"; which represent the living status, and another three evaluation items; "dissatisfaction for daily life SS", "physical component , which represents the degree of influence of all the predictor variables used in the analysis, was the greatest for the "dissatisfaction for daily life SS" (R 2 = 0.606), followed by "PCS" (R 2 = 0.368) and "MCS" (R 2 = 0.333), with large effect sizes and significant influences on all the QOL outcome measures ( Table 4) .
Influence of various clinical factors on the postoperative QOL of gastrectomy patients; subgroup analysis by the type of gastrectomy
To clarify in greater detail the clinical factors, other than the type of gastrectomy which was identified as a significant factor as shown above, that may affect the postoperative QOL of gastrectomy patients, subgroup analysis was conducted for each type of gastrectomy. Please encircle the number that most accurately describes the necessity for additional meals (light meal or snack) during the past month? (Ans. Q41) 1. Food intake was enough with main meals; three times per day. 2. Food intake was slightly insufficient with main meals; three times per day, and you sometimes needed to take additional meals. 3. Food intake was significantly insufficient with main meals; three times per day, and you had to take additional meals. 4. Even though you had taken additional meals besides main meals; three times per day, food intake was insufficient. 5. Food intake was insufficient because you were not able to take additional meals besides breakfast, lunch and dinner. 42
Please encircle the number which exactly describes your living status (ability for working or housekeeping) during the past month? (Ans. Q42) 1. You were able to handle your work or housework sufficiently and could even manage to work overtime. You enjoyed trip, sports, leisure activities, and dining out as you used to before operation.
2. You were able to work or handle housework as usual (By work as usual we mean during normal working hours without overtime). (You felt no difficulty when avoiding excessive work) 3. You had some difficulties with working or keeping house. You were able to handle lighter duties (70 to 80 percent of the previous activities).
Like in the analysis for the type of gastrectomy, overall, "symptoms" and "ability for working" were found to have a significant influence on all the QOL outcome measures with medium effect sizes (β ≥ 0.3) in both the TG and DG groups (although only the effect size on the "MCS" in the DG group was β = 0.289). In addition, "necessity for additional meals" significantly affected on the "dissatisfaction for daily life SS" with a small effect size (β ≥ 0.1) in both the TG and DG groups. "Age" also significantly affected on all the QOL outcome measures with small effect sizes (β ≥ 0.1) in the TG group. However, in the DG group, "age" was not significant, or had very small effect sizes even in case it was significant, suggesting that "age" had any clinically meaningful influence. "Sex", "postoperative period" and "change in body weight" had an effect size of β < 0.09 on all the QOL outcome measures in both groups, and while the influence was statistically significant in some cases, it was not clinically meaningful. Like in the analysis for the type of gastrectomy, overall, R 2 was greatest for the "dissatisfaction for daily life SS", followed by that for the "PCS" and "MCS", with large effect sizes and significant influences on all the integrated QOL outcome measures (Table 5) .
Influence of the seven symptom SS on the living status and postoperative QOL of gastrectomy patients
The influence of the seven symptoms SS often found after gastrectomy, i.e., "esophageal reflux", "abdominal pain", "mealrelated distress", "indigestion", "diarrhea", "constipation" and "dumping", on the living status and integrated outcome measures for the QOL domain in gastrectomized patients was assessed by MRA. The results revealed that the influence on the living status and QOL outcome measures greatly differed depending on the nature of symptoms. "Mealrelated distress" and "dumping" significantly affected almost all the QOL outcome measures with small effect sizes (β ≥ 0.1). In addition, "abdominal pain" and "esophageal reflux" significantly affected some of the outcome measures ("PCS" and "dissatisfaction for daily life SS") with small effect sizes (β ≥ 0.1). On the other hand, "indigestion", "diarrhea" and "constipation" had no clinically meaningful influence on any of the QOL outcome measures, with β < 0.09. The R 2 was the greatest for "dissatisfaction for daily life SS" and "PCS" (significant influence with large effect sizes, R 2 ≥ 0.26), followed by "MCS", "ability for working" and "necessity for additional meals" (significant influence with medium effect sizes, R 2 ≥ 0.13) and "change in body weight" (significant influence with a small effect size, R 2 ≥ 0.02) ( Table 6) .
DISCUSSION
Multiple studies have reported the influence of different gastrectomy procedures on the postoperative QOL of the surgically treated patients [823] , however, the influences of other clinical factors on the postopera tive QOL are still unknown. The present study was conducted to clarify the influences of various clinical factors on the QOL of patients after gastrectomy using PGSAS45; a newly developed composite ques tionnaire for postgastrectomy evaluation. The results of our evaluation revealed that among a variety of clinical factors, "symptoms" had the strongest influence on the postoperative QOL of gastrectomy patients, followed by "ability for working" and "necessity for additional meals". In addition, among the symptoms, "mealrelated distress" and "dumping" affected the postoperative QOL the most strongly and broadly, and "abdominal pain" and "esophageal reflux" also affected some of the outcome measures, but to a limited extent. "Indigestion", "diarrhea" and "constipation" had the smallest influence. "Change in body weight", which is often used as an objective evaluation index after gastrectomy, had no clinically meaningful influence on the living status or the QOL of postgastrectomy patients. This is the first study to investigate the influence of a variety of clinical factors other than type of gastrectomy on the postoperative QOL of gastrectomy patients.
PGS occurs frequently after gastrectomy that may cause significant clinical problems [27] . Clinical features of PGS include the occurrence of various symptoms, reduced dietary intake, weight loss, reduced physical activity, and reduced physical and mental QOL. PGS is usually the most severe after TG, and the postoperative QOL of patients is known to be better after DG, in which the proximal stomach is partially preserved, than after TG [8, 10, 13, 18, 19] . Our study also showed a significantly higher "necessity for additional meals", greater "weight loss", lower "ability for working" and worse "dissatisfaction for daily life SS", "PCS" and "MCS" of SF8 in the TG group than in the DG group. Furthermore, it has been reported that functionpreserving gastrectomy, such as PPG and proximal gastrectomy, is associated with a better postoperative QOL as compared to gastrectomy [9, 11, 16, 17, 20, 23] . Thus, the type of gastrectomy is a wellknown factor affecting the postoperative QOL of patients who underwent gastrectomy, and improvement in the gastrectomy procedures may be expected to improve the postoperative QOL of gastrectomy patients. Accordingly, it is clinically important to make efforts to further improve the surgical procedures of gastrectomy. On the other hand, at present, we know that improvement in the gastrectomy procedures can only reduce, though not completely eliminate the development of PGS, and that its effect is limited. Therefore, it is necessary to identify other clinical factors that may affect the postoperative QOL of gastrectomy patients besides the type of gastrectomy, and to manage PGS in a multifaceted manner for further improvement of the postoperative QOL of gastrectomy patients.
It is wellknown that there are considerable individual differences in the degree of interference with the daily life activities among patients who underwent the same type of gastrectomy, suggesting that clinical factors other than the type of gastrectomy also have a significant influence on the postoperative QOL of gastrectomy patients, although there is little information yet on such factors. In the present study, we investigated the influence of clinical factors such as "age", "sex", "postoperative period", "symptoms", "change in body weight", "necessity for additional meals" and "ability for working", on the postoperative QOL of gastrectomy patients by conducting MRA of the data of 1777 patients who underwent gastrectomy. According to the obtained results, among these clinical factors, "symptoms", "the ability for working" and "the necessity for additional meals" had a significant influence on the integrated QOL outcome measures; "symptoms" had the strongest influence, Outcome measures with, higher score indicating better condition; outcome measures without, higher score indicating worse condition.
followed by "ability for working" and "necessity for additional meals". In particular, "symptoms" and "ability for working" significantly affected all the integrated QOL outcome measures with considerable effect sizes, suggesting that they can be counted as reliable factors adversely affecting the postoperative QOL of gastrectomy patients. "Change in body weight" is often used as an index which objectively evaluates the physical status of postgastrectomy patients [21, 22, 27, 28] , but in this study, the influence of "change in body weight" per se on the postoperative QOL of gastrectomy patients was unexpectedly small.
In regard to the influence of "type of gastrectomy" performed, univariate analysis (Table 3) revealed that many outcome measures for living status and QOL were significantly worse in the TG group than in the DG group, with moderate to small effect sizes, indicating considerable differences in the effects among the type of gastrectomy. However, the multivariate analysis (conducted by us) revealed that the influence of "type of gastrectomy" per se on "dissatisfaction for daily life SS", "PCS" and "MCS" was very small, based on the effect sizes. These results suggest that the differences in the living status and QOL between the TG and DG groups were caused not by the direct influence of the gastrectomy procedures, but rather, by the indirect influence to the QOL that might affect the factors such as "symptoms", "necessity for additional meals", and "ability for working". Other clinical factors such as "age", "sex" and "postoperative period" not shorter than 1 year, had little, if any, or no influence on the postoperative QOL in gastrectomy patients.
The results of subgroup analysis of the influence of these clinical factors on the postoperative QOL for each type of gastrectomy using MRA were similar to those of the analysis for all type of gastrectomy, suggesting that multiple clinical factors other than the type of gastrectomy, i.e., "symptoms", "necessity for additional meals" and "ability for working", have a definite influence on the QOL of postgastrectomy patients.
Identification of clinical factors affecting the QOL of gastrectomized patients and obtaining a deeper understanding of PGS is expected to be useful for the better management of PGS, besides providing clues to improve the gastrectomy procedures. Individual differences in the adaptability to gastrointestinal dysfunction caused by gastrectomy, patient food preferences, how to eat meals (e.g., overeating or eating quickly), etc., are also expected to affect these clinical factors, and it is desirable to support the reconstruction of the dietary habits according to the adaptability of each patient after gastrectomy.
MRA showed that the R 2 was 0.606 for "dis satisfaction for daily life SS", 0.368 for SF8 "PCS" and 0.333 for SF8 "MCS"; thus, among the integrated QOL outcome measures, R 2 for "dissatisfaction for daily life SS" was exceptionally high. This indicates that "dissatisfaction for daily life SS" most appropriately reflects the influence of all the predictive variables used in the analysis, and that "dissatisfaction for daily life SS" is a valid comprehensive index to evaluate the postoperative QOL after gastrectomy. The present study revealed that among a variety of clinical factors, "symptoms" had the greatest influence on the QOL after gastrectomy. Comparison in greater detail of the influences of the symptom SS on the living status and QOL outcome measures by MRA revealed that "dumping" and "mealrelated distress" had significant and the strongest influence on almost all of the main outcome measures for the living status and QOL domains. "Abdominal pain" and "esophageal reflux" affected some of the outcome measures ("PCS" and "dissatisfaction for daily life SS"). On the other hand, "indigestion", "diarrhea" and "constipation" scarcely affected the activities of daily life or the QOL. Thus, our results revealed that the influence on the daily life activities and QOL of postgastrectomy patients differed significantly among the various symptoms. Though it is well known that a variety of symptoms occurring after gastrectomy decrease the QOL of postoperative patients, this is the first study that weighed the size of influence by the nature of symptoms.
"Dumping" and "mealrelated distress" are chara cteristic symptoms frequently found after gastrectomy, and are wellknown as dumping syndrome and small stomach syndrome, respectively [3, 29, 30] . The present study revealed that these symptoms are clinically extremely important, because they have the greatest effect of interfering with the daily life activities and reducing the postoperative QOL of gastrectomy patients. Thus, improvement of the gastrectomy procedures to reduce these symptoms will contribute to the improvement of the postoperative QOL of gastrectomy patients. Namely, gastrectomy procedures that preserve the pylorus and prevent dumping (such as PPG and proximal gastrectomy) may be expected to reduce dumping symptoms and those that increase the residual gastric volume (such as a reduced extent of gastrectomy and creation of a substitute stomach) may be expected to reduce small stomach symptoms, which would be clinically useful. Therefore, it would be desirable to further improve the gastrectomy procedures with the objective of reducing these symptoms and to evaluate their efficacy using appropriate patient reported outcome measures.
So far, various questionnaires have been used to compare the usefulness of gastrectomy procedures and to evaluate the postoperative QOL. For this purpose, existing generalpurpose disease or symptom specific QOL questionnaires, such as GSRS [26, 31, 32] ,
Gastrointestinal Quality of Life Index [12, 33] and European
Organization for Research and Treatment of Cancer Quality of Life Questionnaire; EORTC QLQC30 + QLQSTO22 [10, 13, 18, 19, 21, 3436] , which were established for other purposes and had verified reliability and validity, have been mainly used, because there have been no established questionnaires specified for the postgastrectomy evaluation. However, these questionnaires are likely to be inadequate for the clinical evaluation of postgastrectomy patients, because they do not contain "dumping" and/or "meal related distress", which are symptoms that are well recognized as significantly affecting the postoperative QOL of gastrectomy patients. Actually, our previous study showed that comparison of the influence of the 15 symptom items of the GSRS and 8 symp tom items of the original PGSAS, including dumping symptoms and mealrelated distress, on the living status and QOL revealed that the effect sizes of the items on the original PGSAS on most main outcome measures were much larger than those of the GSRS items [24] . Therefore, we consider that it is necessary to use questionnaires containing both "dumping" and "mealrelated distress" symptoms established for postgastrectomy evaluation (such as PGSAS45 [24] ) in future studies of the QOL after gastrectomy.
A limitation of this study was that there might also be unknown clinical factors, in addition to the predictor variables used in the present analysis, which could affect the QOL of postgastrectomy patients. It is necessary to continue to try to find and manage such possible factors by closely observing the living status of gastrectomized patients. The presence, if any, of a strong correlation among the predictor variables used in MRA would cause statistical instability due to multicollinearity, leading to a reduction in the reliability of MRA. Therefore, variance inflation factor (VIF), which is an indicator of multicollinearity, was calculated for the predictor variables used in the study. The VIF values in the MRA shown in Tables 46 were 1.01.3, 1.01.4 and 1.42.3, respectively, indicating the absence of any multicollinearity.
Improvement in the gastrectomy procedures to reduce PGS is extremely important and continual efforts to improve the gastrectomy procedures are also necessary in the future. However, it is difficult to eliminate PGS only by improving the gastrectomy procedures. Therefore, attention must be paid to the other clinical factors that have been found to decrease the QOL after gastrectomy and it is necessary to try to improve the lives of postgastrectomy patients in a composite manner by, for example, sufficient surveillance and care for PGS in outpatient practice after gastrectomy. Paying attention to "symptoms" (in particular, "dumping", "mealrelated distress", "abdominal pain" and "esophageal reflux", which greatly affect the postoperative QOL), "ability for working" and "necessity for additional meals" to detect these abnormalities early and providing appropriate management and treatment in outpatient practice after surgery would be expected to contribute to the improvement of the postoperative QOL of gastrectomy patients.
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COMMENTS
Background
Various clinical problems called postgastrectomy syndrome (PGS) occur after gastrectomy, which can interfere with the quality of life (QOL) of gastrectomized patients. To detect potential clinical factors affecting QOL after gastrectomy may improve prevention and management of PGS.
Research frontiers
Several previous studies investigated that the type of gastrectomy procedures affect QOL after gastrectomy. However, other clinical factors affecting postgastrectomy QOL are poorly understood. The research hotspot is to detect potential clinical factors other than type of gastrectomy procedures which affecting postgastrectomy QOL in large population of gastrectomized patients by multivariate analysis using newly developed postgastrectomy syndrome assessment scale (PGSAS)-45.
Innovations and breakthroughs
Several clinical factors such as symptom severity, ability for working and necessity for additional meals had significant impact on the postoperative QOL with considerable effect sizes, while the influence of the extent of gastrectomy was unexpectedly small.
Applications
Paying attention to "symptoms", "ability for working" and "necessity for additional meals" may help to detect PGS early and provide appropriate management and treatment in outpatient practice, which in turn would be expected to improve the QOL in patients after gastrectomy.
Terminology
PGS is an organic, functinal, nutritional or metabolic problems after gastrectomy, which accompanying various symptoms, restriction of food intake, weight loss or decrease in physical activity, and can interfere with the QOL of gastrectomized patients.
Peer-review
This is a well-written paper to analyze the factors affecting the QOL after gastrectomy using PGSAS-45. The authors analyzed postoperative factors using newly developed scale to improve the QOL that underwent gastrectomy for gastric cancer. This paper has potentially important clinical implications.
